Rho-associated kinase signaling is required for osteopontin-induced cell invasion through inactivating cofilin in human non-small cell lung cancer cell lines.
Osteopontin (OPN) is involved in tumor progression such as invasion and metastasis, and poor prognosis of lung cancer. However, how OPN affects the invasive behavior of lung cancer is not well defined. Here, we examined the underlying molecular mechanism of OPN-induced invasion in human non-small cell lung cancer (NSCLC) cell lines including A549 cells. OPN markedly increased the phosphorylation of LIM kinase 1 and 2 (LIMK1/2), and cofilin without affecting their total forms. The expression of Rho-associated kinase 1 (ROCK1), but not p21-activated kinase 1 and 2 (PAK1/2), was increased by OPN treatment as an upstream effector of LIMK/cofilin. The phosphorylation of cofilin by OPN was suppressed when cells were pretreated with ROCK inhibitor Y27632 by Western blot. Moreover, it verified that OPN inactivated cofilin through ROCK signaling in other NSCLC cell lines. OPN induced the phosphorylation of FAK and AKT. FAK inhibitor FAKi-14 and PI3K inhibitor wortmannin decreased the expressions of ROCK1, and phosphorylation of LIMK1/2 and cofilin. OPN caused a significant increase in the lamellipodia formation and cell invasion, and these are suppressed by FAK inhibitor FAKi-14, PI3K inhibitor wortmannin and ROCK inhibitor Y27632. Taken together, these results suggest that OPN triggers ROCK signaling mediated by FAK/PI3K/AKT pathway, which in turn induces the lamellipodia formation to allow the invasion of lung cancer cells through inactivating cofilin.